(i9)B*at$sw u p) d2)^l!ll1\Fn^F^flx (a) (iDttwaj^fias^ 

1f (12000-310759 

(P 2 0 00-3 1 0 7 5 9A) 
(43)fcB3B TOl2*llfl7 0(2000. 11.7) 



(5l)Int CI 7 

\0 1/ MIL. \j 1 • 




F i 




C02F 1/13 


101 


C02F i/n 


Ifll 2H088 


B05C 13/02 




B05C 13/02 


4D075 


B05D 3/06 


102 


B05D 3/06 


102 1 4F042 


7/24 


301 


7/24 


301 P 5F031 


H01L 21/68 




H0IL 21/68 


B 








ffi#m<0&9 0 1 (£8H) 




ffiBHMl-121236 




000005821 










(22)ffl^B 


¥j£ll*M 3280(1999. 4. 28) 










(72)£E# 










^CTmm^pwioo6#Mii floras 














(74)ttSA 


100080827 



















(54) [#m<d&m mgkm*m?mm%wtsjivjj& 



(57) [gft] 

(SIT § <fc b (Cflfr^<DKPST-±S« 6 ££g t T±iJO± 





hwbjRobbi 
•bbb. 

TWO£ffi*ll3Hft»T?B£U TStfitcJtiqi-r5<fc-5 
ft^i&S^TtBStcAnEU ffififfifcHfi 1 ? 5 20 

tc Lfctt&ft^£7B&$Bfc£^T« ±m.*?'m&± 

(hot 4 1 ±mc&wmmifr£ nm^m^T 

tCffi£OP^T*±S«£ES LT±fflJO£fl5*K3HK£ 
tcLfd^^^^Ji^^^^T, IMtTll 30 

tcffi£<0Pi3!iT\tSfc£E^ Lt±HM)£iB%IISR* 



^2000-3 10 7 59 
2 

jfi#©2tfTl85fctaEU 1) ^^»^^ <fc 3 

* nrcTSffi*^»ffl affc r M££§srtfcE§s l t 

[000 1 ] 

So 

[0 00 2] 

ct«*oaa5] aaEOBaasasTOBBBBicot^ 

C 0 0 0 3 ] jKAS^XTOMBtt. 0 7 KaVT <fc 9 
«|fiiEB^nfi:ai3tttttfi^6ft5TSffil 1 t± 

ski zfcoBtc-e^y^Botttt, ^opcg 

{fcSOjggSIl 4tcTRA0^^nTt^o Jf^ftJl 4 

1 5 «I5m™) A^intl/^, 
[0 0 0 4 3 tC?KI&tmi 3*S3f*Jl 4<Dfl 

BfcEEI-S-tfifcfcbT, ®StC7Fi?&?\^ 
I I tcgJtffl 1 4 £@#3 0 /imt«l/:i (X*§ 

a) > &m&\ \ 4 <omMO&&tift \ 3^tl (x^ 

b) , #tc±2S«i 2*mfc£fr-er±&&i 2£T& 

tetl JOPJfii^SMmkl&SaT'toEU (Xflc) , ^ 

d) , fc B B ^^^^^-tts^ 0 a a HrFxfe^e»n 

[0 0 0 5] WT, ±&2&<b&tii<Dto*)£t>*Zfi'&tc. 
O^T. 09, ® l 0^#?atria^T^a 

[o o o e] si\ micmmatmmmi 1 4 

ttHl 3^EB*nfcS3ttttt»ft^ftSTSSi 1 
H£f 6 (XBa) • 

[0007] ^tc. ®fctt*t8*&ft*±«« 1 20± 



3 

8Kc*rai;TmBi*£tTif\ wmm \ 9*mi5 

Ml 4*«tt^^5 (XSb) o TMfcl l£fg 
7*7k¥fififc8ftS-eT* TSffi I 
1 £±S&I 2©ffiHafctf*fr9 age) o 

[0 0 0 8) mm i szmmicTwz 

tf. I 2 £J£t#J l 4 ^LTTSttE 1 l tftSO 

£b-£* 5pm$T?li0E*i*-S (XSd) . *4>UL ~ 
ttfcftofcT&Kl lt±m& \ 2 2 OK J: 

*)K$%^LT^SSC*^W0mLT«i3S-rs (X 
fie) . &fc % Kft&l 6*M»LTttff*J£«fl:;*tf 
TTg^l I t±m& \ 20tt9^t>*^*7f« (X 
Sf) o 
[0009] 

*ii8i«:St^. ram ±mmmztfo. immo 

*m4>T*±«l 20±M0£ffi«fK*t!ttl 9T'M£ 
9RSLT@^r«^c%^A^-rrT, ±@fl*l 2tf 

[0 0 l 0] *fc, TWRl l fc±£IKi 2«S9Sfc 

X'&Ztc^ Hi 0OXSe*c®^Oc:t<, TSftl 

1 £:±M£ l 2mT'UJi\ l l t±g<S i 

2 1 mmfwtm ctt^o mm ? r Co 

[o o i i ] %tc. -totftvrcTW& i i thmw. i 

2 2 0 E «t 5^»iT'I$§g c *^ & o 
ffi L T Itt E&fcfiri/ \ »J<D£iHfc £ 0 £fl*Sl£flB» L T £ 

fc±«El 2«T'LSl\ TS«i 1 dill 2 

[0012] &mit. h&mk<mmmc&fr. flfi 

[0 0 13] 



3 ) $#P*l2 0 0 0-3 10 7 5 9 

4 

[0 0 14] WM^MBt. *MB&T<DMftKmQm 
X *) tKffi+TO«»tlffla*#*t < ft* <fc 3 t^fig 

[0 0 1 5] Sfc. *8W<D3S2&lflU\ XafiCfgEflJ 

[0 0 16] *fc, *»Wose3«Wti. ±iBK:*»« 

20 mmm^mmT^wtTmmxmm%^ 

lz fc^ T , ±1 fix £ T@&£AaE L fcffe^KSSSrt T*£ 

n^gggfr 6 ^ -r ^> C t tc «t 0 ±gj£ t TII« tel 
30 fMPMT^^o 

[0 0 17] sOTij^eeik-rs^ifttt, x^mssm^ 

[00 18] 

[0 0 l 9] Sffi*C@*3 0/imTa^tirc5g 

40 P2^E^?nrc^i4^^e>ft^T^3^,-7k J F 
^tc^pJ^ft7 1 -7;l/4±tc^L. TS&3tf)T 

(Ila) , 

[0020] Tmfa3 Kft &t zxoiaftfefflm 

6 ©±iSffi**«* t T^HTO 7 (C J; -5 E^ft^T'Iil 
£f£ (XSb) o 7 0^10®®^ 

8E7 b(c<fcsafflRg€:iiiiaUT©^<DBgp*«*f 
50 < 0, ±S^6 <0±ffi*^ I Rtffi 2 <D?R«f^«D 7 a , 



( 

5 

7 bKTWMfc** (ISc) o 
[0021] R!SS«C%E(li;TllS?l*€fT 

O^^^tc^^^^Tfel^b-tir^T^ (I© 

d) o fi*Xti-fi<og«3, 6*ttifi»»ff* 
TfflStctoEU mmi, BZMOStrtZ (Iffl 

e) o 

CO 0 2 2] *<0f& ft59£fctffcPig«3. 6£M£ 

ftso^^*^7-rs (18 f) o 
co o 2 3i *$mmx£fttf. *a*-e±««6© 

K7 a. 7 bT*WM®lfetZ><DZ\ M£KS££ti3. 
[0 0 2 4] 20Hffi?B!£) 2 O 

[0 0 2 5] £t\ 5gffifclP*3 0 fini7f$^/c| 
82A«Ea$tifc^tttt*4A^4STS«3«:, ?k¥ 

an a) 0 

[00 2 6]^ Til 3 fcfllSjf S J: 9 Kffi£Pi3RH 
«7tC«fcSE2S®®T'@STS (18 b) o 

&Tmmst>i*:zm die) . ^^xt±-^ 

3. 6 (Ifid) o 

[00271 &IC. fttt£fc#fcpig«3, 6<0Sfi^ 

9fcTKa»»LTiefi8sco»»iciiBas'ra am 

[0 0 2 8] ctmf. TS«3 £±gf£6 

[00 2 9] 3 OSIteJgSI) *&W03S 3 <0 



4) «pB32 0 0 0-3 1 0 7 5 9 

6 

[0 0 3 0] »Ci^3 0|imti^n/ci 

n 2 tfffiffi £ nfcilfttt Jfflfr 6 ft a TI>*£ 3 «\ 

fli|<0£ifi£*f[E*fc T*©«« 5 (C <k £ aS5fteTH 
£T3 (Iia) o 

[00 3 1] #Jc. left fat Z>£o^fe?$ffi 

®7{c&Z&&k%T'®feT% (18 b) o 

<0gJ£3, 6*lM£!ifl£ttTffi£fcJbDEU ffiglfc 
3, 6£B£9£fc>tf3 (X8d) 0 
[0 0 3 2] mc. KSSggCrtO'r-y;U4±T? % 

Tv TSJS3 £±&&em*)£t>&tf%7tZ an 
e) 0 *<DflL »:I«6i£f& (®*tf-f) tCTK^gffi 

20 c^^^omLTtts^nSo 

[0033] *nimmic&titf. rm&3 t±mm 

#>, Tmm t±MML6tmac ttf*< . (as-rn* 

[0 03 4] 

30 ffiii^ffi^^S Hit ^> KS«S«8 tc ffiRO M%t£« Ktt 
[0 0 3 5] Sfc, ^2%W(Ci:ntfs *a4=»Tfi«± 

[0 0 3 6] Sg3fg^tc<fcntf, ±^i:Tg« 
40 «taEbfc^K$§Srtr-ftS«*K{fc'rs¥ift*Stt 
fc<DT, ±mfatTmmhu&Lrc'im£®&ftX'm 

[OT<Df«&I&IE] 

[0 i ] l 0*«SIg«OfSa*?ffi!iS«KJi: 

[02] ^*fifeJB^OS!ijgISO^*^-r«3W?ffi® 

[@ 3 ] *^£WOS 2 OllJK5IB^OS[^?£li&SB(c 
50 J:S81gXS€/Tv-rS5«»rffi®r**S 0 



( 5 ) 



&B32 000-3 1 0 7 5 9 
8 



m 4 1 mnmmmmxmvmzmtmMmm m%<Dmm 
lid si t^m<om 3 (ommBmom^m^m^m^ 

[^i o] raf^w^m^ssBosiifxeoses^ c gggfg 



I 

3 TSffi 
5 

7 fRSfllffif 
7 a 

7 b ^2 <0iR@£f£ 



[01] 



[02] 




7b 



4V 2 J C J 




4 5' 2' f *3 



FT* 

2' V 3 



r 



[07] 

13 1^ 15 1A 



13632 0 0 0-3 10 7 5 9 




(8) 



#1182 0 0 0-3 10 7 5 9 



11 0] 




17 18 



13' Ml 



17 18 




11 



13 f 14 11 



7D> h^— >*OSct 



F£-A(iM*) 2H088 EA02 FA03 FA04 FA16 FA17 
FA20 FA30 HAOl KA02 MAI 7 
MA20 

4D075 AC06 AC82 AC88 BB46Z 

CA47 DA06 D81 1 DCI9 DC22 
EA21 EA35 

4F042 AA06 BA06 DB41 DF09 

5F031 CA05 CA08 



2000-310759.doc 



- 1 - 



JP2000-310759E 

[Title of the Invention] APPARATUS AND METHOD FOR 

MANUFACTURING LIQUID CRYSTAL DISPLAY DEVICE 
[Abstract] 

[Object] To realize an apparatus for manufacturing liquid 
crystal display devices capable of precisely joining two 
substrates which are opposed to each other without 
destruction of the substrates. 

[Solving Means] An apparatus for manufacturing a liquid 
crystal display device in which a lower substrate 3 whose 
upper surface is coated with an adhesive 1 and to which a 
liquid crystal material 2 is dropped is arranged in a vacuum 
container C at atmospheric pressure, the whole lower surface 
is fixed by vacuum suction, an upper substrate 6 is arranged 
so as to be opposed to the lower substrate 3 at a prescribed 
interval, the whole upper surface is fixed by vacuum suction, 
both the substrates or either one of them are approached so 
as to bring into contact with each other, and both the 
substrates 3 and 6 are pressurized to join the substrates, 
wherein a plurality of suction systems 7a and b are equipped 
in a suction mechanism 7 which performs vacuum suction on 
the whole upper surface of the upper substrate 6 and a 
suction force is controlled when fixing the upper substrate 
6 by the suction force at atmospheric pressure so that 
possible destruction of the upper substrate 6 can be 
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prevented. 
[Claims] 

[Claim 1] An apparatus for manufacturing a liquid crystal 
display device in which a lower substrate whose upper 
surface is coated with an adhesive and to which a liquid 
crystal material is dropped is arranged in a vacuum 
container at atmospheric pressure, the whole lower surface 
is fixed by vacuum suction, an upper substrate is arranged 
so as to be opposed to the lower substrate at a prescribed 
interval, the whole upper surface is fixed by vacuum suction, 
both the substrates or either one of them are approached so 
as to bring into contact with each other, and both the 
substrates are pressurized to join the substrates, wherein a 
plurality of suction systems are equipped in a suction 
mechanism by which the whole upper surface of the upper 
substrate is fixed by vacuum suction. 

[Claim 2] The apparatus for manufacturing a liquid 
crystal display device according to Claim 1, wherein both 
suction systems have a structure that aperture ratio of a 
suction hole in vacuum is larger than at atmospheric 
pressure . 

[Claim 3] The apparatus for manufacturing a liquid 
crystal display device in which a lower substrate whose 
upper surface is coated with an adhesive and to which a 
liquid crystal material is dropped is arranged in a vacuum 
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container at atmospheric pressure, the whole lower surface 
is fixed by vacuum suction, an upper substrate is arranged 
so as to be opposed to the lower substrate at a prescribed 
interval, the whole upper surface is fixed by vacuum suction, 
both the substrates or either one of them are approached so 
as to bring into contact with each other, and both the 
substrates are pressurized to join the substrates, wherein a 
plane-controlled suction transfer mechanism which controls 
the whole surface of the substrates to be a flat plane at 
atmospheric pressure is equipped. 

[Claim 4] The apparatus for manufacturing a liquid crystal 
display device in which a lower substrate whose upper 
surface is coated with an adhesive and to which a liquid 
crystal material is dropped is arranged in a vacuum 
container at atmospheric pressure, the whole lower surface 
is fixed by vacuum suction, an upper substrate is arranged 
so as to be opposed to the lower substrate at a prescribed 
interval, the whole upper surface is fixed by vacuum suction, 
both the substrates or either one of them are approached so 
as to bring into contact with each other, and both the 
substrates are pressurized to join the substrates, wherein a 
method of curing the adhesive in the vacuum container after 
pressurizing the upper substrate and lower substrate is 
installed. 

[Claim 5] The apparatus for manufacturing a liquid 
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crystal display device according to Claim 4, wherein 
ultraviolet ray irradiation method is provided for adhesive 
curing . 

[Claim 6] The apparatus for manufacturing a liquid 
crystal display device according to Claim 4, wherein the 
adhesive curing at atmospheric pressure is provided as a 
adhesive curing method. 

[Claim 7] The apparatus for manufacturing a liquid 
crystal display device in which a lower substrate whose 
upper surface is coated with an adhesive and to which a 
liquid crystal material is dropped is arranged in a vacuum 
container at atmospheric pressure, the whole lower surface 
is fixed by vacuum suction, an upper substrate is arranged 
so as to be opposed to the lower substrate at a prescribed 
interval, the whole upper surface is fixed by vacuum suction, 
both the substrates or either one of them are approached so 
as to bring into contact with each other, and both the 
substrates are pressurized to join the substrates, wherein 
the vacuum suction of the whole upper surface of the upper 
substrate is carried out by a suction mechanism equipped 
with a plurality of suction systems . 

[Claim 8] An apparatus for manufacturing a liquid crystal 
display device in which a lower substrate whose upper 
surface is coated with an adhesive and to which a liquid 
crystal material is dropped is arranged in a vacuum 
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container at atmospheric pressure, the whole lower surface 
is fixed by vacuum suction, an upper substrate is arranged 
so as to be opposed to the lower substrate at a prescribed 
interval, the whole upper surface is fixed by vacuum suction, 
both the substrates or either one of them are approached so 
as to bring into contact with each other, and both the 
substrates are pressurized to join the substrates, wherein a 
plane-controlled suction transfer mechanism controls the 
whole surface of the substrates to be a flat plane and 
performs a suction transfer at atmospheric pressure. 

[Claim 9] An apparatus for manufacturing a liquid crystal 
display device in which a lower substrate whose upper 
surface is coated with an adhesive and to which a liquid 
crystal material is dropped is arranged in a vacuum 
container at atmospheric pressure, the whole lower surface 
is fixed by vacuum suction, an upper substrate is arranged 
so as to be opposed to the lower substrate at a prescribed 
interval, the whole upper surface is fixed by vacuum suction, 
both the substrates or either one of them are approached so 
as to bring into contact with each other, and both the 
substrates are pressurized to join the substrates, wherein 
the adhesive is cured in the vacuum container after 
pressurizing the upper substrate and lower substrate. 
[Detailed Description of the Invention] 
[0001] 
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(Technical Field of the Invention] 

The present invention relates to an apparatus and 
method for manufacturing a liquid crystal display device 
which is used as an image display panel for personal 
computers or television sets. 
[0002] 

[Description of the Related Art] 

A conventional method for manufacturing a liquid 
crystal display device will be described with reference to 
Figs. 7 to 10. 
[0003] 

In the structure of the liquid crystal display device, 
as shown in Fig. 7, a regular gap is held between a lower 
substrate 11 and an upper substrate 12 which are opposed to 
each other and consist of light-penetrating material, an 
electrically charged liquid crystal material 13 is filled in 
the gap, and both the substrates 11 and 12 are joined with 
each other by an ultraviolet ray curing type adhesive 14. 
The adhesive 14 contains a spacer 12 for holding a regular 
interval (a diameter of 5 pm) between the upper substrate 12 
and the lower substrate 11. 

[0004] 

As a method for arranging a liquid crystal material 13 
in the adhesive 14, as shown in Fig. 8, there is a liquid 
crystal dropping method including coating the adhesive 14 on 
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the lower substrate 11 with a thickness of 30 um (process a), 
dropping the liquid crystal material 13 in the adhesive 14 
(process b) , superposing the upper substrate 12 on the lower 
substrate 11 and pressurizing both the substrates 11 and 12 
until the interval between the upper substrate 12 and the 
lower substrate 11 becomes 5 urn (process c) , and then curing 
the adhesive 14 by ultraviolet rays 16 (process d) to 
complete a liquid crystal display device. 
[0005] 

Hereinafter, a method for joining the two substrates 
will be described in detail with reference to Figs. 9 and 10. 
[0006] 

First, the lower substrate 11 whose upper surface is 
coated with an ultraviolet ray curing type adhesive 14 with 
a thickness of 30 u.m and to which a liquid crystal material 
13 is arranged in the adhesive 14 is mounted on a 
horizontally movable table 17, and the whole lower surface 
of the lower substrate 11 is fixed by a vacuum suction force 
of a suction mechanism 18 (process a) . 

[0007] 

Next, the upper substrate 12 which consists of light- 
penetrating material is fixed by a vacuum suction force of a 
suction mechanism 19, a vacuum container C is closed, and 
the suction mechanism 19 is vertically lowered so that the 
upper substrate 12 is brought into contact with the liquid 
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crystal material 13 or the adhesive 14 (process b) . Next, 
the table 17 having the lower substrate 11 mounted thereon 
is moved in a horizontal direction, so that the upper 
substrate 12 and the lower substrate 11 are aligned (process 
c) . 

[0008] 

Next, the suction mechanism 19 is vertically lowered so 
that the upper substrate 12 is brought into contact with the 
lower substrate 11 by means of the adhesive 14, and 
pressurized until the interval between the two substrates 
becomes 5 urn (process d) . Thereafter, the joined lower and 
upper substrates 11 and 12 are fixed by a vacuum suction 
force of a suction mechanism 20 and transferred out from the 
vacuum container C (process e) . Next, ultraviolet rays 16 
are irradiated to cure the adhesive 14, and thus the joining 
of the lower substrate 11 and upper substrate 12 is 
completed. 

[0009] 

[Problems to be Solved by the Invention] 

However, in the conventional method, since the vacuum 
suction is performed on the upper substrate 12 in the vacuum 
container, a wide suction area is required to ensure the 
vacuum suction force. For example, a glass having the upper 
substrate with a thickness of 0.7 mm requires 70% of 
aperture ratio. Accordingly, the suction force becomes 
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excessive when fixing the whole upper surface of the upper 
substrate 12 by the vacuum suction force of the suction 
mechanism 19 at atmospheric pressure. As a result, the 
upper substrate 12 is brought into abrupt contact with the 
suction mechanism 19, which leads to a problem of possible 
destruction of the upper substrate 12. 
[0010] 

Also, point suction by using a suction pad is applied 
when the lower substrate 11 and upper substrate 12 are 
joined and pressurized so that the interval between the 
substrates becomes 5 um, and thus the joined lower substrate 
11 and upper substrate 12 are transferred out from the 
vacuum container C by the vacuum suction force of the 
suction mechanism 20. Thus, as shown in the process e of 
Fig. 10, the lower substrate 11 and upper substrate 12 are 
distorted, which leads to a position deviation of the lower 
substrate 11 and the upper substrate 12. 
[0011] 

Also, since the joined lower substrate 11 and upper 
substrate 12 are transferred out from the vacuum container C 
by the vacuum suction force of the suction mechanism 20 and 
irradiated by the ultraviolet rays to cure the adhesive by 
means of a separate unit, the lower substrate 11 and upper 
substrate 12 are distorted during moving the substrates. 
Thus, the positional deviation occurs in the lower substrate 
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ll and the upper substrate 12. 
[0012] 

An object of the present invention is to provide an 
apparatus for manufacturing a liquid crystal display device 
capable of precisely joining two substrates which are 
arranged so as to be opposed to each other without 
destruction of the substrates. 

[0013] 

[Means for Solving the Problems] 

According to the present invention, there is provided 
an apparatus for manufacturing a liquid crystal display 
device in which a lower substrate whose upper surface is 
coated with an adhesive and to which a liquid crystal 
material is dropped is arranged in a vacuum container at 
atmospheric pressure, the whole lower surface is fixed by 
vacuum suction, an upper substrate is arranged so as to be 
opposed to the lower substrate at a prescribed interval, the 
whole upper surface is fixed by vacuum suction, both the 
substrates or either one of them are approached so as to 
bring into contact with each other, and both the substrates 
are pressurized to join the substrates, wherein a plurality 
of suction systems are equipped in a suction mechanism which 
performs vacuum suction on the whole upper surface of the 
upper substrate so that suction force can be controlled when 
fixing the upper substrate at atmospheric pressure. Thus, 
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possible destruction of the upper substrate can be prevented 
when the upper substrate is brought into contact with a 
suction mechanism. 
[0014] 

Both suction systems are constructed so as to have a 
suction hole whose aperture ratio in vacuum is larger than 
at atmospheric pressure. 

[0015] 

According to the present invention, there is also 
provided a method for manufacturing a liquid crystal display 
device in which a lower substrate whose upper surface is 
coated with an adhesive and to which a liquid crystal 
material is dropped is arranged in a vacuum container at 
atmospheric pressure, the whole lower surface is fixed by 
vacuum suction, an upper substrate is arranged so as to be 
opposed to the lower substrate at a prescribed interval, the 
whole upper surface is fixed by vacuum suction, both the 
substrates or either one of them are approached so as to 
bring into contact with each other, and both the substrates 
are pressurized to join the substrates, wherein a plane- 
controlled suction transfer mechanism controls the whole 
surface of the substrates to be a flat plane at atmospheric 
pressure so that the joined lower substrate and upper 
substrate can be transferred out from the vacuum container 
without generating distortion of the substrates. Thus, the 
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positional deviation of the upper substrate and the lower 
substrate can be avoided. 
[0016] 

According to the present invention, there is also 
provided a method for manufacturing a liquid crystal display 
device in which a lower substrate whose upper surface is 
coated with an adhesive and to which a liquid crystal 
material is dropped is arranged in a vacuum container at 
atmospheric pressure, the whole lower surface is fixed by 
vacuum suction, an upper substrate is arranged so as to be 
opposed to the lower substrate at a prescribed interval, the 
whole upper surface is fixed by vacuum suction, both the 
substrates or either one of them are approached so as to 
bring into contact with each other, and both the substrates 
are pressurized to join the substrates, wherein the adhesive 
is cured in the vacuum container after pressurizing the 
upper substrate and the lower substrate. Since the adhesive 
is cured in the vacuum container after pressurizing the 
upper substrate and the lower substrate, and then 
transferred from the vacuum container, the positional 
deviation of the upper substrate and the lower substrate can 
be avoided. 
[0017] 

The adhesive is preferably cured by means of 
irradiating the ultraviolet rays and curing the adhesive at 
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atmospheric pressure, but a vacuum curing is also 
appropriate . 
[0018] 

[Description of the Embodiments] 

Hereinafter, an apparatus for manufacturing a liquid 
crystal display device according to a first embodiment of 
the present invention will be described with reference to 
Figs, 1 and 2. 
[0019] 

First, a lower substrate 3 whose upper surface is 
coated with an ultraviolet ray curing type adhesive 1 with a 
thickness of 30 jam and to which a liquid crystal material 2 
is arranged in the adhesive 1 is mounted on a horizontally 
movable table 4, and the whole lower surface of the lower 
substrate 3 is fixed by a vacuum suction force of a suction 
mechanism 5 (process a) . 

[0020] 

Next, the upper surface of an upper substrate 6 
consisting of light-penetration material is arranged so as 
to be opposed to the lower substrate 3, and fixed by a 
vacuum suction force of a suction mechanism 7 (process b) . 
Here, the suction fixation is carried out by only the first 
suction system 7a of the suction mechanism 7. Then, 
additional suction fixation is carried out by the second 
suction system 7b, the aperture ratio of a suction hole is 
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enlarged, and the whole surface of the upper substrate 6 is 
fixed by the first and the second suction systems 7a and b 
(process c) . 
[0021] 

Next, a vacuum container C is closed and evacuated and 
then both or either of the substrates 3 and 6 are aligned in 
vacuum so as to be opposed to each other (operation 6) . 
Then, both or either of the substrates 3 and 6 are 
approached to each other so as to be pressurized and then 
joined (process e) . 

[0022] 

Next, the joined both substrates 3 and 6 is transferred 
out from the vacuum container C, ultraviolet rays are 
irradiated by an ultraviolet irradiation method 8 to cure an 
adhesive 1, and the joining of the lower substrate 3 and the 
upper substrate 6 is completed (process f ) . 
[0023] 

According to the first embodiment of the present 
invention, when fixing the whole upper surface of the upper 
substrate 6 by the vacuum suction force of the suction 
mechanism 7 at atmospheric pressure, the suction force can 
be controlled by using only the first suction system 7a. As 
a result, the upper substrate 6 is no longer brought into 
abrupt contact with the suction mechanism 7a and b, and thus 
the possible destruction of the upper substrate 6 is removed. 
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Also, suction fixation in vacuum is surely ensured, since it 
is carried out by the first and the second suction systems 
7a and b. 

[0024] 

Next, an apparatus for manufacturing a liquid crystal 
display device according to a second embodiment of the 
present invention will be described with reference to Figs. 
3 and 4. 

[0025] 

First, a lower substrate 3 whose upper surface is 
coated with an ultraviolet ray curing type adhesive 1 with a 
thickness of 30 ym and to which a liquid crystal material 2 
is arranged in the adhesive 1 is mounted on a horizontally 
movable table 4, and the whole lower surface of the lower 
substrate 3 is fixed by a vacuum suction force of a suction 
mechanism 5 (process a) . 

[0026] 

Next, the upper surface of an upper substrate 6 
consisting of light-penetration material is fixed by a 
vacuum suction force of a suction mechanism 7 (process b) . 
Next, a vacuum container C is closed and evacuated and then 
both or either of the substrates 3 and 6 are aligned in 
vacuum so as to be opposed to each other (process c) . Then, 
both or either of the substrates 3 and 6 are approached to 
each other so as to be pressurized and then joined (process 
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d) . 

[0027] 

Next, a vacuum suction is performed on the joined both 
substrates 3 and 6 by a suction transfer mechanism 9 which 
controls the whole surface of the substrates to be a flat 
panel. Then the substrates are transferred out from the 
vacuum container C. Next, ultraviolet rays are irradiated 
by an ultraviolet irradiation method 8 to cure an adhesive 1, 
and the joining of the lower substrate 3 and the upper 
substrate 6 is completed (process f ) . 
[0028] 

According to the second embodiment of the present 
invention, the lower substrate 3 and the upper substrate 6 
are joined and pressurized so that the interval between the 
lower and upper substrates becomes 5 fim. Since the vacuum 
suction is performed on the joined substrates 3 and 6 by the 
suction transfer mechanism 9 which controls the whole 
surface of the substrates to be a flat panel, the possible 
distortion of the lower substrate 3 and upper substrate 6 
during transferring is removed. Thus, the positional 
deviation of the upper substrate and the lower substrate can 
be avoided. 
[0029] 

Next, an apparatus for manufacturing a liquid crystal 
display device according to a third embodiment of the 
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present invention will be described with reference to Figs. 
5 and 6. 

[0030] 

First, a lower substrate 3 whose upper surface is 
coated with an ultraviolet ray curing type adhesive 1 with a 
thickness of 30 urn and to which a liquid crystal material 2 
is arranged in the adhesive 1 is mounted on a horizontally 
movable table 4, and the whole lower surface of the lower 
substrate 3 is fixed by a vacuum suction force of a suction 
mechanism 5 (process a) . 

[0031] 

Next, the upper surface of an upper substrate 6 
consisting of light-penetration material is fixed by a 
vacuum suction force of a suction mechanism 7 (process b) . 
Next, a vacuum container C is closed and evacuated and then 
both or either of the substrates 3 and 6 are aligned in 
vacuum so as to be opposed to each other (process c) . Then, 
both or either of the substrates 3 and 6 are approached to 
each other so as to be pressurized and then joined (process 
d) . 

[0032] 

Next, on the table 4 in the vacuum container C, the 
joined substrates 3 and 6 remain fixed by the suction 
fixation, ultraviolet rays are irradiated by an ultraviolet 
irradiation method 8 to cure an adhesive 1, and the joining 
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of the lower substrate 3 and the upper substrate 6 is 
completed (process e) . Thereafter, the substrates are 
removed from the vacuum container C and transferred by a 
transfer means (not shown) . 
[0033] 

According to the third embodiment of the present 
invention, the lower substrate 3 and the upper substrate 6 
are joined and pressurized so that the interval between the 
lower and upper substrates becomes 5 urn. Next, on the 
joined lower substrate 3 and upper substrate 6, the 
ultraviolet rays are irradiated by the ultraviolet 
irradiation method installed in the same apparatus to cure 
the adhesive 1. Thus, the possible distortion of the lower 
substrate 3 and upper substrate 6 is removed and the 
positional deviation of the upper substrate and the lower 
substrate can be avoided. Also, the ultraviolet radiation 
may be performed in vacuum. 
[0034] 
[Advantages] 

According to the first embodiment of the present 
invention, since a plurality of suction systems are equipped 
in the suction mechanism which performs vacuum suction on 
the whole surface of the upper substrate, the vacuum suction 
force can be controlled during the suction fixation of the 
whole upper surface of the upper substrate at atmospheric 
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pressure. Thus, it can be avoided that the upper substrate 
is brought into abrupt contact with the suction mechanism, 
which leads to the possible destruction of the upper 
substrate . 
[0035] 

Also, according to the second embodiment of the present 
invention, suction transfer is carried out by a panel- 
controlled suction transfer mechanism which controls the 
whole surface of the substrates to be a flat panel at 
atmospheric pressure. As a result, the lower substrate and 
upper substrate can be transferred out from the vacuum 
container without generating distortion. Thus, the 
positional deviation of the upper substrate and the lower 
substrate can be avoided. 
[0036] 

Also, according to the third embodiment of the present 
invention, a method of curing the adhesive in the vacuum 
container after pressuring the upper substrate and the lower 
substrate is installed. Since the adhesive is cured in the 
vacuum container after pressurizing the upper substrate and 
the lower substrate and then transferred out from the vacuum 
container, the positional deviation of the upper substrate 
and the lower substrate can be avoided. 
[Brief Description of the Drawings] 
[Fig. 1] 
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Fig. 1 is a schematic cross-sectional view of processes 
of an apparatus for manufacturing a liquid crystal display 
device according to a first embodiment of the present 
invention. 

[Fig- 2] 

Fig. 2 is a schematic cross-sectional view of the 
following processes of Fig. 1. 
[Fig. 3] 

Fig. 3 is a schematic cross-sectional view of processes 
of an apparatus for manufacturing a liquid crystal display 
device according to a second embodiment of the present 
invention. 

[Fig. 4] 

Fig. 4 is a schematic cross-sectional view of the 
following processes of Fig. 3. 
[Fig. 5] 

Fig. 3 is a schematic cross-sectional view of processes 
of an apparatus for manufacturing a liquid crystal display 
device according to a third embodiment of the present 
invention. 

[Fig. 6] 

Fig. 6 is a schematic cross-sectional view of the 
following processes of Fig. 5. 
[Fig. 7] 

Fig. 7 is a schematic cross-sectional view of structure 
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of a liquid crystal display device. 
[Fig. 8] 

Fig. 8 is a schematic cross-sectional view of 
manufacturing process of a liquid crystal display device 
[Fig. 9] 

Fig. 9 is a schematic cross-sectional view of processes 
of a conventional apparatus for manufacturing a liquid 
crystal display device. 

[Fig. 10] 

Fig. 10 is a schematic cross-sectional view of the 
following processes of Fig. 9. 
[Reference Numerals] 
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adhesive 


2: 


liquid crystal material 


3: 


lower substrate 


5: 


suction mechanism 


6: 


upper substrate 


7: 


suction mechanism 


7a: 


first suction system 


7b: 


second suction system 



8: ultraviolet ray irradiation method 

9: plane-controlled suction transfer mechanism 

C: vacuum container 



